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SPECIFICATION 

Printer and cassette 

5 This invention generally relates to printing ma- 
chines, such as printers and typewriters, and 
particularly to printers and typewriters on 
which an ink ribbon cassette may be deta- 
chably mounted. 
10 In a printing machine in which an ink ribbon 
cassette housing therein ink ribbon is deta- 
chably mounted for carrying out a printing op- 
eration using the ink ribbon supplied from the 
cassette, the ink ribbon becomes charged due 
15 to frictional contact with such elements as rib- 
bon cassette, ribbon feeding belt, ribbon guide 
and ribbon guide roller as it travels during 
printing. The ink ribbon thus charged tends to 
hinder normal printing operation because, for 
20 example, it is attracted toward a sheet of re- 
cording paper or there occurs an electrostatic 
breakdown due to the charge accumulated on 
the cassette, which then could cause malfunc- 
tioning on the part of printer. 
25 For this reason, in a prior art printer system 
using such a detachably mountable ink ribbon 
cassette 4, use is, for example, made of a 
feed roller 1 comprised of an electrically con- 
ductive material, as shown in Fig. 1 . 
30 Fig. 2 schematically shows the condition in 
which the cassette 4 of Fig. 1 is mounted in 
position for printing operation. As shown, 
there is provided a ribbon feed motor 2 which 
is operatively coupled to the feed roller 1 of 
35 cassette 4 through a driving shaft 3. In this 
structure, the driving shaft 3 must also be 
comprised of an electrically conductive ma- 
terial thereby allowing the electrostatic charge 
accumulated in the cassette 4 to be dis- 
40 charged to the exterior. 

It is therefore a primary object of the pre- 
sent invention to obviate the disadvantages of 
the prior art as described above and to pro- 
vide improvements in a printer system using a 
45 detachably mountable ink ribbon cassette. 

Another object of the present invention is to 
provide an improved ink ribbon cassette which 
may be detachably mounted in a printing sys- 
tem for use in- printing operation. 
50 A further object of the present invention is 
to provide an improved ink ribbon cassette 
which is prevented from accumulating electro- 
static charge thereon. 
A still further object of the present invention 
55 is to provide an improved ink-transfer type 
printing system using a heat-sensitive ink rib- 
bon which transfers ink selectively to record- 
ing paper when heated by a thermal printhead. 
A still further object of the present invention 
60 is to provide an improved ink ribbon cassette 
which may be detachably mounted on a print- 
ing machine and which is capable of keeping 
the ink ribbon in tension properly during print- 
ing operation. 
65 A still further object of the present invention 



is to provide an improved ink ribbon cassette 
capable of preventing the ink ribbon from be- 
ing slacked during printing operation when de- 
tachably mounted in a printing machine. 
70 A still further object of the present invention 
is to provide an improved ink ribbon cassette 
which can be easily mounted on or detached 
from a printing machine. 
A still further object of the present invention 
75 ts to provide an improved printing machine 
capable of carrying out printing either with or 
without ink ribbon depending on the kind of 
recording paper used. 
A still further object of the present invention 
80 is to provide an improved printing machine 
simple in structure and easy to operate. 

Other objects, advantages and novel fea- 
tures of the present invention will become ap- 
parent from the following detailed description 
85 of the invention when considered in conjunc- 
tion with the accompanying drawings. 

Fig. 1 is a plan view schematically showing 
the interna! structure of a typical prior art ink 
ribbon cassette; 
90 Fig. 2 is a cross-sectional view showing the 
condition in which the ink ribbon cassette of 
Fig. 1 is mounted in position for printing oper- 
ation; 

Fig. 3 is a perspective view showing the 
95 overall structure of a thermal printer having 
detachably mounted thereon an ink ribbon 
cassette 10 constructed in accordance with 
one embodiment of the present invention; 
Fig. 4 is a plan view showing the internal 
100 structure of the ink ribbon cassette 10 with 
its top cover removed; 

Fig. 5 is a schematic illustration showing on 
an enlarged scale part of the cassette 10 
when detachably mounted in position; 
105 Fig. 6 is a perspective view showing the 
carriage carrying thereon a thermal printhead 
provided in the printer of Fig 3; 

Fig. 7 is a schematic illustration showing the 
arrangement of a typical prior art ink transfer 
1 10 type thermal printing system in which printing 
is carried out using a thermal printhead; 

Fig. 8 is a schematic illustration showing 
how printing is effected by having ink trans- 
ferred selectively from a heat-sensitive ink rib- 
1 15 bon in the prior art printing system; 

Fig. 9 is a schematic illustration showing 
how printing is effected in accordance with an 
embodiment of the present invention; 
Fig. 10 is a schematic illustration showing 
120 the condition in which a typical prior art ink 
ribbon cassette 216 is mounted in position 
opposite to a platen roller 210; 

Fig. 1 1 is a schematic illustration showing 
the condition in which an ink ribbon cassette 
125 232 embodying the present invention is 
mounted in position in a printer system; 

Fig. 12 is a schematic illustration showing 
how the cassette 232 is detachably mounted 
in position on frame of printer; 

130 Fia. 13 is a nprt;nortiuo wioi*/ ch^.nn^ 
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carriage 260 carrying thereon a thermal prin- 
thead 254 provided in the printer system of 
Fig. 1 1 ; 

Fig. 14 is a schematic illustration showing 
the condition in which the carriage 254 has 
moved to the print end position of printing 
path for the carriage 254; 

Fig. 15 is a schematic illustration showing a 
further embodiment of the present invention- 
Fig. 16 is a schematic illustration which is' 
useful for explaining the operation of the 
structure shown in Fig. 11; 

Fig. 17 is a perspective view showing a 
prior art printer system in which an ink ribbon 
cassette 303 may be detachably mounted and 
which can carry out printing either with or 
without the cassette 303 depending on 
whether recording paper is heat-sensitive or 
not; 

Fig. 18 is a perspective view showing a 
thermal printer capable of carrying out printing 
either with plain paper or with heat-sensitive 
paper constructed in accordance with one em- 
bodiment of the present invention; 

Fig. 19 is a block diagram showing the 
overall structure of a ribbon end sensing sys- 
tem provided in the printer of Fig. 18; 

Fig. 20 is a flow chart showing the se- 
quence of steps which follow upon power up 
in the printer of Fig. 18; and 

Fig. 21 is a flow chart showing the se- 
quence of steps how printing is carried out in 
the printer of Fig. 18. 
Referring now to Fig. 3, there is shown a 
35 thermal printer having a printer main body 12 
on which is detachably mounted an ink ribbon 
cassette 10 constructed in accordance with 
one embodiment of the present invention. The 
printer mam body 12 includes a frame 14 
40 which holds the ink ribbon cassette 10 in po- 
sition when mounted. As shown in Figs 

?^~ 5 ' u he cassette 10 includes a bottom case 
20 in the shape of a tray and a top cover 18 
which may be placed on the bottom case 20 
45 for closure. As shown in Fig. 4. the bottom 
case 20 is provided with a take-up spool 22 
and a supply spool 24 as spaced apart from 
each other and rotatable. 
According to a feature of the present inven- 
50 tion, a thin sheet 26 of electrically conductive 
material, such as a mixture of polyethylene 
and carbon powder, is placed on the inner 
surface of a bottom wall 20a of this bottom 
case 20. This conductive sheet 26 is provided 
55 with a pair of holes corresponding in position 
and size to the take-up and supply spools 22 
and 24. As shown in Figs. 4 and 5, at one 
end of the sheet 26 is integrally formed an 
elongated section which is lead out as bent 
60 through a ribbon end detecting opening 28 
provided in the vicinity of a right-hand side 
wall 20b of bottom case 20. A lead-out por- 
tion 30 of the elongated section of the con- 
ductive sheet 26 is fixedly attached to an 
65 outer surface of bottom wall 20a 
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A supply of ink ribbon 32 is originally 
stored as wound around the supply spool 24 
The ink ribbon 32 unwound from the supply ' 
spool 24 is lead to the exterior of the cas- 
sette 10 through a supply port 34 and it is 
again wound around the take-up spool 22 
after having been lead into the interior of the 
cassette 10 through a take-up port 36 It is to 
be noted that a feed roller 38 and a pinch 
roller 40 biased against the feed roller 38 are 
provided between the take-up port 36 and the 
take-up spool 22 and the ink ribbon 32 ad- 
va nces between these roller s^ -^jujiup a 
pincTreujmereDetween. WhenthTcals^tteSo 
is serin positiwrW feed roller 38 comes to 
be operatively coupled to a ribbon feed motor 
fixedly provided in the printer main body 12 
Thus^whenthetake-up spooL22.J S „driven rn 

ro^tlH^Sr^ ™t°" "he ink rib- 
85 bon 32 islunwoun^f^^ spoo , 24 

and wound around the take-up spool 22 

As shown in Fig. 5, an electrically conduc- 
tive bracket 42 is fixedly attached to the 
frame 14 and an electrically conductive leaf 
spring 44 is fixedly mounted on the bracket 
42. Thus, when the cassette 10 is detachably 
mounted in position as shown in Fig 3 a free 
end of the leaf spring 44 comes into contact 
with the lead-out portion 30 of conductive 
sheet 26. Since the frame 14 is also com- 
prised of an electrically conductive material 
and is connected to ground, the conductive 
sheet 26 is also connected to ground when 
mn !^ c f ssette 10 is se * position. As a result, 
100 the electrostatic charge produced on the ink 
ribbon 32 and/or in the cassette 10 can es- 
cape to the exterior or to the ground. 

As well known in the art, a carriage 50 
carrying thereon a thermal printhead 52 as 
shown in Fig. 6 is provided to be movable in 
a reciprocating manner along a platen 46 
around which a sheet 48 of recording paper is 
P aced. As shown in Fig. 6, the carriage 50 is 
also provided with a pair of pin-shaped ribbon 
guides 54 and 56 which are disposed on both 
sides of the thermal printhead 52. Thus, when 
the ink ribbon cassette 10 is set in position 
the lead-out portion of the ink ribbon 32 is ' 
inserted between the printhead 52 and the 
pair of ribbon guides 54 and 56 as shown in 
Fig. 6. These ribbon guides 54 and 56 are 
comprised of an electrically conductive ma- 
terial such as stainless steel, and provided as 
fixedly attached upright at free ends of mov- 
able arms 58 and 60 which are similarly com- 
prised of an electrically conductive material 
and mounted on the carriage 50 to be pivotal 
horizontally. 

Superposingly provided on the movable 
arms 58 and 60 are generally L-shaped aux- 
iliary guide members 62 and 64, respectively 
whose upstanding portions 66 and 67 gradu- 
ally increase in width toward the top and 
slightly curved in the direction away from the 
platen 46 therebv allowinn 
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be inserted between the thermal printhead 52 
and the ribbon guides 54 and 56 with ease. 
The movable arms 58 and 60 and the aux- 
iliary guide members 62 and 64 are pivotally 
5 supported on the carriage 50 by means of 
screws 68 and 68 so that the arms 58 and 
60 and guide members 62 and 64 may be 
pivotally moved around the respective screws 
68 and 68. Also provided on the carriage 50 
10 as extending between the screws 68 and 68 
is an electrically conductive connector 70 
which is connected to ground through a flexi- 
ble print plate (not shown) which in turn is 
connected to an electronic circuit unit fixedly 
15 provided on the frame 14. With this structure, 
even if electrostatic charge is produced on 
that portion of ink ribbon 32 which is lead out 
of the cassette 10 through the supply port 
34, the charge can be dumped to the ground 
20 via a path defined by the ribbon guides 54 
and 56, movable arms 58 and 60, connector 
70, flexible print plate and frame 14. 

The above-described embodiment is the 
case in which the present invention is applied 
25 to a thermal printer. It should be noted, how- 
ever, that the present invention is not limited 
only to this and it may be applied to other 
printers and typewriters of the type in which 
an ink ribbon cassette is detachably mounted. 
30 In addition, in the above-described embodi- 
ment, the ribbon cassette 10 is detachably 
mounted on the frame 14 of the print main 
body 12. However, the present invention may 
also be applied to printers and typewriters of 
35 the type in which the ink ribbon cassette is 
detachably mounted on a carriage which 
moves reciprocatingly along a platen. It should 
further be noted that the ink ribbon 32 may 
be of any desired kind, such as heat-sensitive 
40 type and jTOjvheat-sensitlye, typeT Besides, in 
the above-described embodiment, use was 
made of conductive sheet 26 placed on the 
bottom case 20 for preventing the cassette 
10 from accumulating electrostatic charge. Al- 
45 tentatively, a metal foil such as a copper foil 
may also be provided on the bottom case 20, 
or an electrically conductive paint may be pro- 
vided on the bottom case 20, if desired. Such 
an electrically conductive material may also be 
50 provided on the inner surface of the top cover 
18 or any other desired portion of the cas- 
sette 10 for leading the charge produced in- 
side of the cassette 10 to the exterior 
thereof. 

55 In the illustrated embodiment, the leaf spring 
44 was used to establish an electrical connec- 
tion between the conductive sheet 26 and 
ground when the cassette 10 is set in mount- 
ing position. However, any other element hav- 

60 ing resilience and electrical conductivity, such 
as coil spring, may also be used. Moreover, 
the ribbon guides 54 and 56 of the above- 
described embodiment were pin-shaped; how- 
ever, use may also be made of ribbon guides 

65 having other shapes, such as plate shape. Fur- 



thermore, use was made of connector 70 in 
the illustrated embodiment; however, it may 
also be so structured to have the ribbon 
guides 54 and 56 connected to ground by 
70 providing other electrically conductive ele- 
ments between the guides 54, 56 and the 
frame 14. 

In accordance with another aspect of the 
present invention, there is provided an im- 
75 proved ink transfer type thermal printing sys- 
tem in which a heat-sensitive ink ribbon is 
selectively heated by a thermal printhead to 
have the ink selectively transferred to a sheet 
of recording paper placed around a platen to 
80 effect printing. 

Fig. 7 schematically illustrates a typical prior 
art thermal printer, in which around a platen 
roller 110 is placed a recording sheet 112 and 
a heat-sensitive ink ribbon 114 is placed be- 
85 tween the recording sheet 112 and a thermal 
printhead 116, which has its printing surface, 
on which a plurality of heat-producing ele- 
ments are arranged in the form of matrix as 
well known in the art, directed against the 
90 platen roller 1 10 and which may be moved 
closer to or separated away from the platen 
roller 110. The thermal printhead 116 is 
moved along the platen roller 1 10 while being 
pressed against the platen roller 1 10 with the 
95 ink ribbon 114 sandwiched between the ther- 
mal printhead 116 and the recording sheet 
112, during which the matrix of heat-produc- 
ing elements are selectively activated in accor- 
dance with an image signal to be printed so 
100 that the ink on the ink ribbon 114 is selec- 
tively transferred to the recording sheet 112 
to effect printing thereon, as shown in Fig. 8. 
That is, the heat-sensitive ink ribbon 114 in- 
cludes an ink layer 118 and a base 122 for 
105 supporting thereon the ink layer 1 18, and the 
ink layer 118 is selectively transferred to the 
recording sheet 1 1 2 when heated by the ther- 
mal printhead 116 as indicated by transferred 
ink portions 120. 
1 10 However, in such a case, since the base 
122 of heat-sensitive ink ribbon 144 has an 
extremely smooth surface, the transferred ink 
portion 120 also has an outer surface 120a 
which is quite smooth and reflective. Because 
115 of this, a recorded image formed by these ink 
portions 120 transferred to the recording 
sheet 112 tends to be reflective and it is 
rather difficult to see. Under the circum- 
stances, it has been proposed to make the 
120 surface of base 122 roughened by having it 
treated with chemicals thereby eliminating the 
reflectivity from the surface 120a of trans- 
ferred ink portion 1 20. This might allow to 
prevent the printed image from becoming 
125 reflective, but there are various disadvantages 
such as high cost. Moreover, in such a prior 
art transfer type thermal print system, it is so 
structured that the ink ribbon 1 14 is sepa- 
rated away from the recording sheet 1 1 2 
130 when the ink layer 1 18 hardens after havina 



been once melted due to application of heat 
from the thermal printhead 116. For this rea- 
son, there is produced a relatively large sound 
when the ink ribbon 114 is separated away 
b from the recording sheet 112. 

In accordance with this aspect of the pre- 
sent invention, there is provided an ink trans- 
fer type thermal print system which is so 
structured that the ink ribbon is separated 
10 away from the recording sheet while the ink 
layer is still in the half-melted condition In 
order to attain this objective, in accordance 
with one embodiment of this aspect of this 
invention the level of heat to be applied to 
15 the ink ribbon is increased as compared with 

♦ t ^ P *I! 0r - a , rt -, Wlth this struct ^ « is insured 
that the ink layer remains still half-melted 
when the ink ribbon is separated away from 
the recording sheet. Thus, as shown in Fig 9 
20 when an ink layer 130 of heat-sensitive ink ' 
ribbon 128 is to be selectively transferred to 
a recording sheet 134 as separated away 
from a base 132 of the ink ribbon 128 to 
carry out a printing operation, a portion of the 
25 ink layer 130 ,s not transferred to the record- 
ing sheet 134 completely but it is only partly 
transferred to the recording sheet 134 as indi- 
cated at 138 with the remaining part 136 left 
as attached to the base 132. In this case, the 
30 transferred portion 138 has a surface 138a 
which is irregular and not smooth. Thus the 
surface 138a and therefore a printed image is 
not reflective. It is to be noted that in Fig 9 

™ Jt? ,nd,cates ? P'aten roller and 142 indicates 
35 a thermal printhead. 

In accordance with another embodiment of 
this aspect of this invention, it is so struc- 
tured to shorten a time period between appli- 
cation of heat to the heat-sensitive ink ribbon 

40 and separation of the ink ribbon from the re- 
cording sheet. This may be envisaged in vari- 
ous manners. For example, the carriage carry- 
ing thereon the thermal printhead 142 may be 
moved at an increased speed thereby shorten- 

45 ing the time period between application of 
heat by the thermal printhead 142 and separa- 

IhL 1^ T k L ibb ° n 128 from tne recording 
sheet 134. In this case also, the ink layer 130 

SO i C ?^ letelV transferred to the recording 

50 sheet 134 but it .s only partly transferred 
thereby permitting to obtain irregularity at the 
surface 138a of transferred ink portion 138 

bod1me C n r i bed ^ t0 the previous em ' 

55 In accordance with a further embodiment of 
this aspect of this invention, it is so struc- 
tured that the angle of separation formed be- 
tween, the ink ribbon 128 and the recording 

Rn f. hee V? 4 ,S Changed t0 a,,ow on| y Part of 
60 the ,nk layer 130 to be transferred to the 
recording sheet 134. For example, if such a 
separation angle is made larger, i.e., that por- 
tion of the ink ribbon 128 which separates 
from the recording sheet 134 being moved 
65 away from the recording sheet 134 more ra- 



■pidly the ink layer 130 is allowed to be trans- 
ferred only partly so that the transferred por 
tion 138 will have an irregular and thus non- 
reflective surface 138a. 
70 As described above, in accordance with this 

tZT Un u PreSem invention < since the ink 
layer 130 of heat-sensitive ink ribbon 128 is 
allowed to be transferred only partly the 
transferred ink portions 138 have irregular sur- 

by the transferred ink portions 138 is not 
reflective and improved in visibility. Further- 
more since the ink ribbon 128 is separated 
from the recording sheet 134 while the ink 

o/Lr h ha,f " me,ted to application 

of heat by the thermal printhead 142 the 
level of noise produced when the ink'ribbon 
128 is separated from the recording sheet 
134 is significantly reduced 
85 Now a further aspect of the present inven- 
tion win be described with reference to Figs 
10—16. This aspect of the present invention 

lTnk°rZ ed 3 Primin9 System in w hich 
an ink ribbon is extended along a platen 

90 around which a recording sheet is placed and 
a carnage carrying thereon printing mecha- 
nism such as a thermal printhead in the case 
of a thermal printer, is moved along the platen 
qc 3 rec 'P™ating manner, whereby the ink rib- 
95 bon is held stationary while the carriage 
moves in a forward direction during which 
printing is carried out on the recording sheet 
using the ink ribbon and the printing mecha- 

mn h S T J When the carria 9 e move s in a 
100 backward direction which is opposite to the 
forward direction to its initial position, the ink 
ribbon is advanced over a predetermined 
ength along with the returning movement of 
in* the tl carr,a 9 e - Su <* a prior art printing system 
105 „ illustrated in Fig. 10. As shown, the^ystem 
includes a platen roller 210 around which a 
recording sheet 212 is placed. In the illus- 
trated embodiment, along the platen roller 210 
no « f xt f ndedan ink ribbon 214, which is lead 
1 10 out of an ink ribbon cassette 216 at its right 
end and lead into the cassette 216 at its left 

«rto 9 -,V nk ribb ° n 214 lead out of tne cas- 
sette Zio is passed around a plurality of 

guide rollers 218 provided on a carriage (not 

fh Tion d 9uided between 3 thermal prin- 
thead 220 and the recording sheet 212 It is 
to be noted that the carriage is provided to 
be recprocatingly movable along the platen 
120 7il?' andwnen lt mov es in a forward direc- 

s X^h ^ ? ft t0 riQht in R 9' 10 ' Printing 
s effected on the recording sheet 212 using 

>L Z^f p / intnead 2 20 and the ink ribbon 
j !4. While the carriage moves in the forward 
diction the ink ribbon 214 remains station- 
125 ary. On the other hand, when the carriage 
moves in the backward direction, i.e., from 
right to left, after reaching the right end of 
travel the ink ribbon 214 is advanced in the 

130 tTrTr ' ndiCated bV the arrow t0 9 elher with 
i JO the returning motion of carriaae so that rh» 
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ink ribbon 214 is advanced over the length of 
a single print line. 

In the illustrated prior art printing system, 
however, the ink ribbon 214 extends in paral- 
5 lei with the platen roller 210. Thus, if the ink 
ribbon 214 becomes slacked while the car- 
riage moves in the forward direction, such a 
slack remains and could cause the printing 
quality to be deteriorated. Moreover, paper 
10 guides 222 for guiding the recording sheet 
212 when it is placed around the platen roller 
210 are mounted on the carriage, and the 
carriage is normally located at the left end of 
travel or print start position, as shown in Fig. 
15 10, when the recording sheet 212 is set in 
position. Under the condition, when the re- 
cording sheet 212 is set in position around 
the platen roller 210, the right-hand portion of 
the recording sheet 212 which is located far- 
20 ther away from the carriage tends to move 
away from the platen roller 210. Thus, as the 
recording sheet 212 is inserted, there is a 
chance that its leading edge becomes engaged 
with the ink ribbon 214 at its right-hand por- 
25 tion. In the illustrated printing system, the gap 
between the ink ribbon 214 and the platen 
210 is relatively large; however, the ink ribbon 
214 is often times located much closer to the 
platen roller 210, in which case the problem 
30 of engagement between the recording sheet 
212 being inserted and the ink ribbon 214 
becomes more critical. 

Fig. 1 1 shows a printing system constructed 
in accordance with one embodiment of this 
35 aspect of the present invention. As shown in 
Fig. 11, there is provided a platen roller 226 
which corresponds to the platen roller 210 in 
Fig. 10. It is to be noted that the platen roller 
226 is employed in the illustrated embodi- 
40 mem; however, any other type of platen, such 
as rectangular type or plate type platen, may 
also be used. Around the platen roller 228 is 
set a recording sheet 228 which may be a cut 
sheet of paper or a continuous sheet of roll 
45 paper with or without sprocket holes. An ink 
ribbon 230 is extended across the recording 
sheet 228 set around the platen roller 226, 
and similarly with Fig. 10, the ink ribbon 230 
is lead out of an ink ribbon cassette 232 at 
50 its right end and lead into the cassette 232 at 
its left end. Inside the cassette 232 is pro- 
vided a feed roller 236 against which a pinch 
roller 234 is biased, and the ink ribbon 230 
after having been lead into the cassette 232 
55 passes between the feed and pinch rollers 
234 and 236 as pinched therebetween and is 
wound around a take-up spool 238. 

Although not shown specifically, the feed 
roller 236 becomes operatively coupled to a 
60 ribbon feed motor, which is fixedly mounted 
on a frame {not shown) of the printer system 
when the cassette 232 is set in position so 
that the ribbon 230 travels in the direction 
indicated by the arrow. As well known in the 
65 art, there is provided a structure for the feed 



roller 236 to be prevented from being rotated 
m the reverse direction. On either side of the 
cassette 232 is provided two pairs of enqaq- 
<ng projections 240 and 242 as spaced apart 
70 from each other. As best shown in Fig 12 
each of the engaging projections is semi-circu- 
lar in cross section, and these engaqinq pro- 
jections 240 and 242 are fitted into notches 
formed on top of a machine frame 244 when 
75 the cassette 232 is. set in position. Thus, 
when set in position, the cassette 232 is 
maintained horizontally and in parallel with the 
platen roller 226. 
As shown in Fig. 1 1, the cassette 232 is 
80 also provided at its end surface facing the 
platen roller 226 with a supply projection 246 
at the right end and a take-up projection 248 
at the left end. The ink ribbon 230 is thus 
lead out of the cassette 232 from the tip end 
85 of the supply projection 246 and lead into the 
cassette 232 through the tip end of the take- 
up projection 248. The heights of the supply 
and take-up projections 246 and 248 are indi- 
cated by h and /, respectively. Of importance, 
90 in accordance with the present invention it is 
so structured that the height / of take-up pro- 
jection 248 is larger than the height h of sup- 
ply projection 246. As a result, the ink ribbon 
I Jl extending between the two projections 
yb 246 and 248 is inclined with respect to the 
platen roller 226 such that it is separated far- 
ther away from the platen roller 226 from left 
to right in Fig. 11. 

o ln the i,,ustrated example, the ink ribbon 
100 230 extending between the two projections 
246 and 248 is guided by a pair of guide 
members 250 and 252 and passed between a 
thermal printhead 254 and a pair of guide 
shafts 256 and 258 disposed on both sides 
105 of the printhead 254. During printing, the ther- 
mal printhead 254 is pressed against the pla- 
ten roller 226 to keep the ink ribbon 230 in 
contact with the recording sheet 228 As 
shown in Fig. 13, the thermal printhead 254 
1 10 guide shafts 256 and 258, and guide mem- ' 
bers 250 and 252 are all provided on a car- 
nage 260 which is supported to be slidably 
movable along a guide rod 262 which in turn 
is provided to extend in parallel with the pla- 
115 ten roller 226. That is, the illustrated example 
is a thermal printer system and thus the ther- 
mal printhead 254 is provided as a printing 
mechanism. It is to be noted however that the 
ion p u resent inv emion should not be limited only to 
120 the thermal printer system qnd it is equally 

applicable to any other type of printer system, 
such as an impact printer and a reaction type 
printer in which printing is effected through a 
reaction between a chemical coated on a re- 
125 cording sheet and another chemical provided 
on an ink ribbon. Alternatives to the thermal 
printhead 254 as a printing mechanism to be 
provided on the carriage 260 include a print 
wheel and an impact hammer in the case of 
130 an impact printer. 
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As previously described, the carriage 260 
carrying Thereon the thermal printhead 254 is 
moved along the platen 226 in a reciprocating 
manner as guided by the guide rod 262 
When the carriage 260 moves from left to 
right or in the forward direction, the thermal 
printhead 254 causes the ink of ribbon 230 to 
be transferred to the recording sheet 228 se- 
lectively to carry out printing. While the car- 
nage 260 moves in the forward direction the 
ribbon 230 remains still and is not advanced 
in the direction indicated by the arrow. How- 
ever, when the carriage 260 has arrived at the 
right end of travel along the platen roller 226 
as shown in Fig. 14, the thermal printhead 
254 is moved to be separated away from the 
platen roller 226 and then advanced leftward 
until it reaches its initial position, during which 
the ink ribbon 230 is also advanced in the 
20 direction indicated by the arrow in Fig 14 so 
that the ink ribbon 230 is advanced over a 
distance corresponding to a single print line. 

Fig. 15 shows another embodiment of this 
aspect of the present invention. In the previ- 
ous embodiment shown in Fig. 1 1 the ink 
ribbon cassette 232 whose supply projection 
246 of length h is shorter than its take-up 
projection 248 is placed in parallel with the 
platen roller 226, so that, when the carriage 
260 is located at the initial position, the rib- 
bon 230 extending between the two projec- 
tions 246 and 248 is inclined with respect to 
the platen roller 226 such that the ribbon 230 
is separated farther away from the take-up 
35 projection 248 to the supply projection 246 
On the other hand, in the embodiment shown 
m Fig. 15, an ink ribbon cassette 268 has a 
supply projection 264 and a take-up projection 
266 which are of the same height, but the 
40 cassette 268 itself is inclined with respect to 
the platen roller 270 when mounted on the 
machine frame, so that its ink ribbon 272 ex- 
tends along the platen roller in a manner gra- 
dually separating farther away from the platen 
roller 270 in the forward direction or from 
take-up projection 266 to supply projection 
264. 

In the two embodiments described above 
the ink ribbons 230 and 272 are housed in' 
50 the ribbon cassettes 232 and 268, respec- 
tively. It is to be noted however that this 
aspect of the present invention should not be 
limited to the case in which an ink ribbon is 
housed in a cassette and the present invention 
is also applicable to the case without a cas- 
sette < 'JL-Wjii ch both of supply and take-up 
spools are rojatably supporteifOTTIffi-mWiine 
frame and aiTinTrTfbbwws-^tended along a 
platen roller as extending between the spools 
Furthermore, in accordance with the present 
invention, it is not/ by all means necessary to 
have the ink ribbon extended along the platen 
roller over its full length. The present invention 
is ; also applicable to the case in which the ink 
ribbon is extended along the platen roller 
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partly over its entire length. 

As described above, in accordance with this 
aspect of the present invention, an ink ribbon 
is so extended along the platen roller to be 
70 separated farther away from the platen roller 
in the forward or printing direction, so that 
the ink ribbon is brought under tension and 
slightly pulled out of the supply spool as the 
carnage moves in the forward direction De- 
75 scribed more in detail in this respect with par- 
opn 3 ' refer ® nce to Fi 9- 16, when the carriage 
260 is initially located at its home position or 
leftmost end of travel as shown in Fig 1 1 
the ,nk ribbon 230 extends obliquely with re- 
80 spect to the platen roller 226 so that its 

length is a as shown in Fig. 16. Upon comple- 
tion of printing of a single line, the carriage 
260 reaches the rightmost end of travel as 
shown in Fig. 14, the ribbon 230 becomes 
85 oriented to be in parallel with the platen roller 
226 so that the total length of the exposed 
portion of ribbon 230 becomes a sum of 
length b and c. Since the take-up spool 238 
on t pre u v l ented from executing reversed rotation 
30 the ribbon is newly pulled out of the cassette 
by the amount of (b+c)-a. Therefore, in ac- 
cordance with this aspect of the present in- 
vention, even if there is produced a slack in 
the ribbon 230 during printing, it will be elimi- 
95 nated because the ribbon 230 is gradually set 
under tension as printing proceeds, thereby al- 
lowing to improve the quality of print Be- 
sides, since the ribbon 230 is inclined to be 

mn 1 her aW3Y from the p,aten ro,,er fr °rn left to 
100 right, even if a new sheet of recording paper 
is inserted with the carriage 260 located at 
the home position, it will be less likely to 
become engaged with the ink ribbon 230 
m C s / nce 1 the 9ap between the ink ribbon 230 and 
105 the platen roller 226 becomes larger from left 
to right. 

v A still further aspect of the present inven- - 
tion will now be described with reference to ' < 
ha *i 17 ~ 21 - ,n accordance with this aspect 
nu of the prevent invention, there is provided a 
printer system capable of carrying out printing 
on plain paper using a heat-sensitive ink rib- 
bon or directly on heat-sensitive paper selec- \ > 
tively. in which mode of operation is automati- 7 
1 15 cally selected depending on presence and ab- 
sence of the ink ribbon. 

Fig. 17 shows a typical prior art thermal 
printer which can effect printing on plain paper 
using a heat-sensitive ink ribbon or directly on 
120 heat-sensitive paper selectively. As shown 
the pnnter is provided with a selector switch 
JOl for selecting the mode of operation and 
with a ribbon end sensor 302 for detecting 
the end of ink ribbon which is supplied from a 
125 supply spool to a take-up spool mounted in- 
side of an ink ribbon cassette 303. As de- 
scribed previously, the cassette 303 may be 
detachably mounted in a printer main body 

im I ♦ u n SUCh a prior art system, the selector 
130 switch must be operated manually to set up 
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an appropriate mode of operation depending 
on the kind of recording paper used, plain or 
heat-sensitive. This is quite inconvenient for 
the operator because he or she must pay at- 
5 tention to the kind of recording paper in use 
at all times. 

In accordance with this aspect of the pre- 
sent invention, there is provided a thermal 
printer capable of carrying out printing selec- 
10 lively either with plain recording paper or 
heat-sensitive recording paper, which is so 
structured that a single, ribbon end sensor is 
used not only for detecting the end of ink" 
rip* bon but also for switching the mnHa nf np- 
15 eration automatically . Fig. 18 shows a dual 
mode thermal printer 310 capable of carrying 
out printing either with plain recording paper 
or with heat-sensitive recording paper selec- 
tively constructed in accordance with one em- 
20 bodiment of this aspect of the present inven- 
tion. As shown, an ink ribbon cassette 312 
containing therein a roll of heat-sensitive ink 
ribbon 311 stored as wound around a supply 
spool as described previously may be deta- 
25 chably mounted in a printer main body 313. 
Similarly with the previous embodiments, the 
cassette 312 is provided with engaging pro- 
jections 314 on both sides thereof, which 
may be brought into engagement with engag- 
30 ing notches 316 formed on top of a frame 

315 of printer main body 313 by pressing the 
cassette 312 downward from above when the 
cassette 312 is to be mounted in position. On 
the other hand, when the cassette 312 is to 

35 be detached, the engaging projections 314 are 
easily disengaged from the engaging notches 

316 by pulling the cassette 312 upward by 
grabbing it. 

The cassette 312 is provided with an open- 

40 ing 319 at its bottom and in the path where 
the ink ribbon 311 unwound from the supply 
spool is lead to a supply port of the cassette 
312. On the other hand, a ribbon end sensor 
^3J8Js fixedly mounted on the frame 317 of 

45 printer main body 313 corresponding in posi- 
tion to the opening 319 of the cassette 312. 
Thus, when the cassette 312 is mounted in 
position by bringing its engaging projections 
314 into engagement with the engaging 

50 notches 316, the ribbon end sensor 318 ex- 
tends into the interior of cassette 312 through 
the opening 319 to be located close to the 
ink ribbon 3 1 1 unwound from the supply 
spool. Under the condition, presence and ab- 

55 sence of ink ribbon 31 1 can be detected by 
the sensor 318. In the illustrated embodiment, 
the ribbon end sensor 318 includes a light / 
emitting element, such as LED, and a light V 
receiving element, such as photodiode or pho- 

60 totransistor, which are arranged opposed to 
-each other with the ink ribbon 311 inbetween, 
so that presence and absence of ribbon 3 1 1 
can be detected optically. 
As also shown in Fig. 18, the printer 310 is 

65 provided with a thermal printhead 320 as car- 



ried on a carnage 321 which is slidably sup- ; 
ported on a guide shaft which extends in par- 
allel with a platen roller 322, so that the ther- 
mal printhead 320 may be moved along the 
70 platen roller 322 in a reciprocating manner. 
Fig. 19 shows in block form a control sys- 
tem for controlling the operation of the ribbon 
end sensor 318, which is provided in the prin- 
ter main body 313. When a power switch 
75 (not shown) of the printer 310 is turned on, a 
master CPU 323 checks an input signal from 
the ribbon end sensor 318 and if the received 
input signal indicates the presence of ink rib- 
bon 311, the master CPU 323 establishes a 
80 mode of printing operation using the ink rib- 
bon 311. On the other hand, if the input sig- 
nal from the sensor 318 indicates the absence 
of ribbon 311, then the master CPU 323 
establishes another mode of printing operation 
85 without the ink ribbon 311. 

Then, the master CPU 323 supplies the thus 
established status to a slave CPU 324 to be 
also stored therein. Under the condition, when 
the master CPU 323 receives a print signal, it 
90 checks the mode of printing operation estab-' 
lished and stored therein and if the established 
mode of operation is the printing using ink 
ribbon 311, the master CPU 323 determines a 
time period for applying heat to the ribbon 
95 311 in printing and supplies the thus deter- 
mined time period in the form of a pulse to 
the thermal printhead 320 through an I/O port 
325, so that printing is carried out on plain 
paper by having the ink of ink ribbon 31 1 
100 selectively transferred to the paper depending 
on the heat pattern produced on the thermal 
printhead 320. As described previously, the 
ink ribbon 311 is held stationary during print- 
ing, i.e., while the carriage 321 moves from 
105 left to right. During returning of carriage 321, 
or while the carriage 321 moves from right to 
left, the slave CPU 324 checks the status of 
ribbon 31 1 and sends a driving signal to a 
driver 327 to have a ribbon feed motor 326 
1 10 driven thereby causing the ribbon 31 1 to ad- 
vance, so that the used portion of ribbon 31 1 
is fed into the cassette 312. 

On the other hand, in the case of printing 
without using the ink ribbon 311, the ribbon 
115 end sensor 318 sends a signal indicating the 
absence of ribbon 31 1 to the master CPU 
323, so that a status indicating the mode of 
printing operation without the ink ribbon 31 1 
is set in the master CPU 323. Under the con- 
120 dition, in response to a print signal supplied, 
the master CPU 323 determines a time period 
for application of heat and the determined 
time period is supplied in the form of a pulse " 
to the thermal printhead 320 through the I/O 
125 port 325. This printing operation is carried , out 
while the carriage 321 moves in the forward, 
or printing direction. Upon completion of print- 
ing a single line, the carriage 321 starts to':, 
move in the backward direction, during which 
130 the slave CPU 324 maintains the ribbon fe&f',-. 
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motor 326 inoperative. 

Fig. 20 shows the sequence of steps which 
illustrate how the mode of operation, ribbon 
printing using ribbon 31 1 or thermal printing 
5 wrthout using ribbon 31 1, is established de- 
pending on whether the sensing light at the 

rlhhnn ?ii SenS ° r 3 1 8 18 interce Pted by the 
ribbon 31 1 or not after power up Fig 21 
shows the sequence of steps how printing is 
10 carried out after establishment of mode of 
printing operation. 

While the above provides a full and com- 
plete disclosure of the preferred embodiments 
of the present invention, various modifications 
15 alternate constructions and equivalents may be 
employed without departing from the true 
spirit and scope of the invention. Therefore 
the above description and illustration should 
not be construed as limiting the scope of the 
20 invention, which is defined by the appended 
claims. 



CLAIMS 

1. A thermal printer system capable of car- 
25 rymg out printing with or without a heat-sensi- 
tive ink ribbon selectively, said system com- 
prising; 

a platen for placing thereon a recordinq me- 
dium; 3 

30 a thermal printhead disposed opposited to 
said platen, said printhead producing a heat 
pattern corresponding to an image to be 
printed on said recording medium; 
a ribbon cassette housing therein said heat- 
35 sensitive ink ribbon which is once lead out of 
said cassette and again lead into said cassette 
after having been used for printing, said cas- 
sette being detachably mounted in position 
thereby placing a lead out portion of said ink 
40 ribbon inserted between said printhead and 
said recording medium; 

detecting means for detecting presence and 
absence of said ink ribbon in position; and 
print control means for controlling a printinq 
45 operation of said system depending on a con- 
dition detected by said detecting means 

2. The system of Claim 1 wherein said de- 
tecting means includes a light emitting element 
and a light receiving element disposed oppo- 
50 sited to each other whereby the presence and 
absence of said ink ribbon is detected de- 
pending on whether or not the light emitted 
from the light emitting element to said light 
receiving element is interrupted. 
55 3. The system of Claim 2 wherein said cas- 
sette is provided with a supply spool having a 
supply of said heat-sensitive ink ribbon wound 
therearound, a take-up spool for having said 
ribbon wound therearound after having been 
60 once lead out of said cassette for use in prim- 
ing and again lead into said cassette and an 
opening at a position of a path along which 
said ink ribbon unwound from said supply 
spool is lead out of said cassette, whereby 
65 said detecting means extends into the interior 



of said cassette through said opening when 
said cassette is mounted in position. 
4. The system of Claim 3 wherein said de- 

7n Xe fu ng means also detec ts an end of said ink 
/u ribbon. 

5 . The system of Claim 3 wherein said 
print control means establishes a level of heat 
produced by said thermal printhead differently 
depending on whether or not said detectinq 
75 means detects the presence of said ink rib- 
bon. 

6. A printer system substantially as herein 
described with reference to any of figures 

80 d 3 r7w1n° g r s ,i9UreS ^ °< ^ ^o mpanymg 

7. A ribbon cassette for containing therein a 
supply of printing ribbon for use in printing as 
detachably mounted in position in a printer 
main body, said cassette comprising- 

85 a case means for housing therein said sup- 
ply of printing ribbon, said case means being 
provided with a supply port through which 
said printing ribbon is lead out of said case 
means and with an opening; and 
90 an electrically conductive layer having a first 
portion formed on at least a pan of an inner 
surface of said case means and a second por- 
tion extending out of said case means through 
said opening, said second portion being 
95 brought into contact with a contact member 
which is provided in said printer main body ' 
and electrically connected to a predetermined 
potential, when said cassette is set in posi- 
tion. 

100 8^ The cassette of Claim 7 wherein said 
predetermined potential is ground potential 

9. The cassette of Claim 7 wherein said 
case means includes a bottom case generally 
in the shape of a rectangular tray and a top 

105 cover which may be placed on said bottom 
case for closure, said bottom case is provided 
with said opening. 

10. The cassette of Claim 9 further com- 
Pnsing a supply spool having said supply of 

1 10 printing ribbon as wound therearound and a 
take-up spool, which are rotatably supported 
on said bottom case, wherein said case 
means is further provided with a take-up port 
through which said printing ribbon lead out of 
115 said supply port after having been unwound 
from said supply spool is lead into said case 
means and wound around said take-up spool 

11. The cassette of Claim 10 wherein said 
second portion of said electrically conductive 

120 layer is fixedly attached to an outer surface of 
said bottom case. 

12. The cassette of Claim 11 wherein said 
contact member is springy. 

.« . 13 ' The ^ssette of Claim 7 wherein said 
125 printing ribbon is heat-sensitive ink ribbon 
14. The cassette of Claim 9 wherein said 
opening is in registry in position with a ribbon 
end sensor provided in said- printer main body 
ISO uwh de * ectin 9 the end of said printing ribbon, 
130 whereby said sensor extends into the interior 
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of said case means through said opening 
when sard cassette is set in position. 

15. A ribbon cassette for containing therein 
a supply of printing ribbon for use in printing 
5 as detachably mounted in position in a printer 
main body which comprises a platen for plac- 
ing thereon a recording medium and a carnage 
which is supported to be movable along said 
platen in a reciprocating manner, said carriage 

10 having mounted thereon a printing device and 
at least one ribbon guide for guiding said 
printing ribbon between said printing device 
and said recording medium, said ribbon guide 
being comprised of an electrically conductive 

15 material and connected to a predetermined 
potential for allowing charge to be removed 
from said ribbon guide, said cassette compris- 
ing: 

a case means for housing therein said sup- 

20 ply of printing ribbon, said case means being 
provided with a supply port through which 
said printing ribbon is lead out of said case 
means and with an opening; and 
an electrically conductive layer having a first 

25 portion formed on at least a part of an inner 
surface of said case means and a second por- 
tion extending out of said case means through 
said opening, said second portion being 
brought into contact with a contact member, 

30 which is provided in said printer main body 
and electrically connected to said predeter- 
mined potential for allowing charge to be re- 
moved from said electrically conductive layer, 
when said cassette is set in position. 

35 16. The cassette of Claim 15 wherein said 
printing ribbon is heat-sensitive ink ribbon and 
said printing device is a thermal printhead. 

17. A transfer type thermal printing process 
for carrying out printing by having ink selec- 

40 tively transferred from heat-sensitive ink rib- 
bon to a recording medium due to application 
of a heat pattern, said process comprising the 
steps of: 

bringing said heat-sensitive ink ribbon in 
45 contact with said recording medium; 

applying said heat pattern to said heat-sen- 
sitive ink ribbon in contact with said recording 
medium thereby having ink of said ribbon 
melted selectively depending on said heat pat- 
50 tern; and 

separating said ribbon away from said re- 
cording medium while said melted ink is still 
half-melted thereby causing said melted ink to 
be partly transferred to said recording me- 
55 dium. 

18. The thermal printing process of Claim 
17 wherein said step of applying heat is car- 
ried out by using a thermal printhead and said 
ribbon is inserted between said recording me- 

60 dium and said thermal printhead. 



CLAIMS 

Amendments to the claims have been filed, 
65 and have the following effect: 



Claims 1-18 above have been deleted 
Claims have been filed as follows: 
1 . A thermal printer system capable of car- 
rying out printing with or without a heat-sensi- 

70 tive ink ribbon selectively, said system com- 
prising a platen for placing thereon a recording 
medium, a thermal printhead disposed facing 
said platen, said printhead being adapted to 
produce a heat pattern corresponding to an 

75 image to be printed on the recording medium, 
a ribbon cassette housing therein said heat- 
sensitive ink ribbon which is lead out of said 
cassette and lead into said cassette after hav- 
ing been used for printing, said cassette being 

80 detachably mounted in position with a lead 
out portion of said ink ribbon inserted be- 
tween said printhead and said recording me- 
dium, detecting means for detecting the pres- 
ence or absence of said ink ribbon in a print- 

85 ing position, and print control means for con- 
trolling a printing operation of said system de- 
pending on an output of said detecting means. 

2. A system as claimed in claim 1, wherein 
said detecting means comprises a light emitt- 

90 ing element and a light receiving element dis- 
posed opposite to each other whereby the 
presence or absence of said ink ribbon is de- 
tected depending on whether or not the light 
emitted from the light emitting element to said 

95 light receiving element is interrupted. 

3. A system as claimed in claim 1 or 2, 
wherein said cassette is provided with a sup- 
ply spool having a supply of said heat-sensi- 
tive ink ribbon wound therearound, a take-up 

100 spool for having said ribbon wound there- 
around after having been lead out of said cas- 
sette for use in printing and lead into said 
cassette, and an opening positioned in the 
path along which said ink ribbon unwound 

105 from said supply spool is lead out of said 
cassette, whereby said detecting means ex- 
tends into the interior of said cassette through 
said opening when said cassette is mounted 
in position. 

110 4. A system as claimed in claim 3, wherein 
said detecting means is further adapted to de- 
tect an end of said ink ribbon. 

5. A system as claimed in any one of the 
preceding claims, wherein the print control 

1 1 5 means establishes a level of heat produced by 
said thermal printhead differently depending on 
the output of said detecting means. 

6. A printer system as claimed in claim 1, 
wherein said cassette comprises case means 

120 for housing therein said ink ribbon, said case 
means being provided with a supply port 
through which said ribbon is lead out of said 
case means and with an opening; and an elec- 
trically conductive layer having a first portion 

125 formed on at least a part of an inner surface 
of said case means and a second portion ex- 
tending out of said case means through said 
opening, printing being provided with a con- 
. tact member, which is adapted to contact said 

130 second portion when said cassette is in posi- 
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tion which contact member is electrically con- 
nected to a predetermined potential 

7. A system as claimed in claim 6, wherein 
g said predetermined potential is ground poten- 

8. A system as claimed in claim 6 or 7 
wherein said case means comprises a bottom 
member generally in the shape of a rectangu 

in « t V *?t 8 t0p Cover ada P ted to be closed 
10 onto said bottom member, said bottom mem- 
ber being provided with said opening 

9- A system as claimed in claim 8, further 
compnsing a supply spool having said supply 
. of ink ribbon wound therearound and a take- 
15 up spool, which are rotatably supported on 
said bottom member, wherein said case 
means is further provided with a take-up port 
through wh.ch said ink ribbon lead out of said 
supply port after having been unwound from 
20 said supply spool is lead into said case meTns 
and wound around said take-up spool 

10. A system as claimed in claim 9 
wherein said second portion of said electrically 
conductive layer ,s fixedly attached to an outer 

25 surface of said bottom case. 

1 1. A system as claimed in any one of 
claims 6 to 10, wherein said contact member 
ts springy. 

™ to\ 2 i A u ySt6m 35 Claimed in a °y of claims 6 
30 to 11, wherein said opening is in registry in 
position with a ribbon end sensor provided in 
said printer main body for detecting the end 
of said ink ribbon, whereby said sensor ex- 
tends into the interior of said case means 
35 through said opening when said cassette is 
set in position. 

13. A transfer type thermal printing process 
for carrying out printing using a printing sys- 
^ aS K da ' med in an V one of the preceding 
40 claims by hav.ng ink selectively transferred 
from heat-sensitive ink ribbon to a recording 
medium due to application of a heat pattern 
h!°? eSS com P risin 9 the steps of bringing 
A* heat ^ ensitIve ribbon in contact with 
fil? ; ecord ! n 9 medium - aPPlymg said heat pat- 
tern to said heat-sensitive ink ribbon in con- 
tact with said recording medium thereby-hav- 
ing ink of said ribbon melted selectively de- 

50 said l 9 hn n Sald h f at P3ttern ' and ^Parating 
50 said ribbon away from said recording medium 
while said melted ink is still half-mel?ed 
thereby causing said melted ink to be partly 
transferred to said recording medium 

« a M ^ A i >rim ? r Syslem substantially as herein 
55 described with reference to Figures 1 1 to 14 
of the accompanying drawings. 



